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MEASURING METHOD

(57) A conventional living body information acquir-
ing apparatus for measuring a skinfold thickness of a
living body could not fix a relative position of skinfold
thickness measuring means to the living body. Thus, the
present invention comprises skinfold thickness measur-
ing means of measuring a skinfold thickness of a living
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body 9 composed of a light source 1 and a photodetector
2, a protruding part 3 as relative position fixing means
of fixing a relative position of living body information ac-
quiring means to the living body 9 substantially constant,
and holding means 4 of holding the light source 1, the
photodetector 2, and the protruding part 3.
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Description
Technical Field

[0001] The present invention relates to a living body
information acquiring apparatus and a living body infor-
mation acquiring method for acquiring living body infor-
mation concerning body fat such as a degree of obesity,
a body fat percentage, a skinfold thickness, and an offal
fat amount.

Background Art

[0002] As a conventional apparatus for measuring
body fat, an apparatus employing a caliper method has
been used for measuring a skinfold thickness by picking
up the subcutaneous fat with a moderate pressure.
[0003] [n addition, as another conventional apparatus
for measuring body fat, an apparatus for measuring
one's body weight and body height as well as measuring
an electrical resistance between both of one's legs to
calculate a body fat percentage from these measured
values has been suggested (see Japanese Patent Laid-
Open No. 6-189928). The entire disclosure of Japanese
Patent Laid-Open No. 6-189928 is incorporated herein
by reference in its entirety.

[0004] However, the conventional apparatus for
measuring body fat described above had some prob-
lems as follows.

[0005] First, the apparatus employing the caliper
method described above had some problems of causing
pain upon picking up the subcutaneous fat and of bring-
ing about variations in measured values due to fluctua-
tions of the force for picking up the subcutaneous fat. In
particular, a thickness of the subcutaneous fat which
was picked up by a measuring operator subtly varied
because the extent of the force application in an action
of picking up the subcutaneous fat was significantly de-
pendent on the measuring operators, so that skills were
required for precisely carrying out the measurement.
[0006] Therefore, it can be considered to acquire the
living body information of the living body with the use of
living body information acquiring means of acquiring the
living body information such as the skinfold thickness of
the living body through optical measurement for exam-
ple, butin such a case, it becomes necessary to provide
means of allowing a distance between the living body
and the living body information acquiring means to be
substantially constant.

[0007] In addition, in another conventional apparatus
for measuring body fat which directly measured a height
of one's head position in order to measure one's body
height, a hold-down part had to be raised above the top
of one's head, so that a taller support base was required
for supporting the hold-down part. As a consequence,
this apparatus became too large to be placed within in-
dividual households.

[0008] Further, it took a little time to pull off one's
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socks when measuring the electric resistance between
the both legs.

[0009] Still further, there was no means of measuring
a skinfold thickness at an abdominal region, so that the
topical information on the abdominal region could not
be obtained.

Disclosure of the Invention

[0010] Itis an object of the present invention, consid-
ering the above described conventional problems, to
provide a living body information acquiring apparatus
which acquires living body information of a living body
by maintaining a distance between the living body and
living body information acquiring means fixed substan-
tially constant.

[0011] It is another object of the present invention to
provide a living body information acquiring method for
calculating an offal fat amount of a living body.

[0012] It is another object of the present invention to
provide a living body information acquiring apparatus for
calculating an offal fat amount of a living body.

[0013] Itis yet another object of the present invention
to provide a living body information acquiring apparatus
and a living body information acquiring method for spec-
ifying an obesity type of a living body.

[0014] Itis yet another object of the present invention
to provide a living body information acquiring apparatus
for measuring an umbilicus height of a living body.
[0015] Itis a further object of the present invention to
provide a living body information acquiring method and
a living body information acquiring apparatus for meas-
uring a height of an umbilicus position of a living body
and calculating a body fat percentage of the living body
using the height of an umbilicus position.

[0016] Thus, an object of the present invention, in
view of the above described conventional problems, is
to provide a living body information acquiring apparatus
of small size and a living body information acquiring
method which can acquire living body information con-
cerning body fat with ease and high precision and which
can obtain topical information on an abdominal region,
a brachial region, a femoral region, and a scapular re-
gion for example.

[0017] A 1stinvention of the present invention (corre-
sponding to Claim 1) is a living body information acquir-
ing apparatus comprising living body information acquir-
ing means of acquiring living body information of a living
body, relative position fixing means of fixing a relative
position of said living body information acquiring means
to said living body substantially constant, and holding
means of holding said living body information acquiring
means and said relative position fixing means.

[0018] A 2nd invention of the present invention (cor-
responding to Claim 2) is the living body information ac-
quiring apparatus according to the 1st invention com-
prising waist measuring means of measuring a circum-
ference of waist of said living body, wherein said living
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body information is a skinfold thickness at a waist posi-
tion of said living body, and said relative position fixing
means is means of fixing a distance between an umbili-
cus of said living body and said living body information
acquiring means substantially constant.

[0019] A 3rdinvention of the present invention (corre-
sponding to Claim 2) is the living body information ac-
quiring apparatus according to the 1st or 2nd invention
wherein said relative position fixing means has a pro-
truding part.

[0020] A 4thinvention of the present invention (corre-
sponding to Claim 4) is the living body information ac-
quiring apparatus according to any of the 1st to 3rd in-
ventions wherein said living body information acquiring
means has a light source for measuring a skinfold thick-
ness of a living body and a photodetector for detecting
light which is outgoing from the light source and is dif-
fusely scattered through an interior of said living body.
[0021] A 5thinvention of the present invention (corre-
sponding to Claim 5) is the living body information ac-
quiring apparatus according to the 4th invention, where-
in:

said relative position fixing means has a first pro-
truding part while said holding means has a second
protruding part;

a body of said holding means, said first protruding
part, and said second protruding part form a space;
and

said living body information acquiring means is se-
cured to the body of said holding means within said
space.

[0022] A 6th invention of the present invention (corre-
sponding to Claim 6) is a living body information acquir-
ing apparatus comprising:

waist measuring means of measuring a circumfer-
ence of waist of a living body;

skinfold thickness information capturing means of
capturing information of a skinfold thickness at a
waist position of said living body; and

obesity type specifying means in which an obesity
type of the living body whose circumference of waist
is measured by said waist measuring means is
specified based on said circumference of waist
measured by said waist measuring means and in-
formation about said skinfold thickness captured by

said skinfold thickness information capturing
means.
[0023] A 7th invention of the present invention (corre-

sponding to Claim 7) is a living body information acquir-
ing apparatus comprising body weight measuring
means of measuring a body weight of a living body and
distance measuring means of measuring a distance be-
tween an umbilicus height of the living body and a height
of said body weight measuring means when the living
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body gets on said body weight measuring means.
[0024] An 8th invention of the present invention (cor-
responding to Claim 8) is the living body information ac-
quiring apparatus according to the 7th invention com-
prising electric resistance measuring means which is
held by both hands of the living body getting on said
body weight measuring means and which measures an
electric resistance value of the living body.

[0025] A 9th invention of the present invention (corre-
sponding to Claim 9) is the living body information ac-
quiring apparatus according to the 8th invention com-
prising:

body height estimating means of estimating a body
height of a living body getting on said body weight
measuring means, based on the distance between
an umbilicus height of the living body and a height
of said body weight measuring means when the liv-
ing body gets on said body weight measuring
means; and

body fat percentage calculating means of calculat-
ing a body fat percentage of said living body, based
on said body weight measured by said body weight
measuring means, said body height estimated by
said body height estimating means, and said elec-
tric resistance value measured by said electric re-
sistance measuring means.

[0026] A 10th invention of the present invention (cor-
responding to Claim 10) is the living body information
acquiring apparatus according to any of the 7th to 9th
inventions comprising skinfold thickness measuring
means composed of a light source for measuring a skin-
fold thickness of a living body and a photodetector for
detecting light which is outgoing from the light source
and is diffusely scattered through an interior of said liv-
ing body.

[0027] A 11th invention of the present invention (cor-
responding to Claim 11) is the living body information
acquiring apparatus according to the 10th invention
comprising:

relative position fixing means of fixing a relative po-
sition of said skinfold thickness measuring means
to said living body substantially constant; and
holding means of holding a portion of said distance
measuring means, said electric resistance measur-
ing means, said skinfold thickness measuring
means, and said relative position fixing means.

[0028] A 12th invention of the present invention (cor-
responding to Claim 12) is a living body information ac-
quiring apparatus comprising electric resistance meas-
uring means of measuring an electric resistance value
of a pathway crossing an interior of an living body and
skinfold thickness measuring means of measuring a
skinfold thickness of said living body.

[0029] A 13th invention of the present invention (cor-
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responding to Claim 13) is the living body information
acquiring apparatus according to the 12th invention
comprising:

total fat amount calculating means of calculating a
total fat amount at said pathway crossing an interior
of said living body, based on said electric resistance
value measured by said electric resistance meas-
uring means; and

offal fat amount calculating means of calculating an
offal fat amount of said living body at said pathway,
based on said skinfold thickness measured by said
skinfold thickness measuring means and said total
fat amount calculated by said total fat amount cal-
culating means.

[0030] A 14th invention of the present invention (cor-
responding to Claim 14) is the living body information
acquiring apparatus according to the 13th invention
wherein said offal fat amount calculating means calcu-
lates said offal fat amount by eliminating an influence of
a subcutaneous fat amount which is estimated from said
skinfold thickness measured by said skinfold thickness
measuring means from said total fat amount which is
calculated by said total fat amount calculating means .
[0031] A 15th invention of the present invention (cor-
responding to Claim 15) is a living body information ac-
quiring method comprising:

a first step of measuring a skinfold thickness at a
waist position of a living body;

a second step of measuring a circumference of
waist of said living body; and

a third step of calculating an offal fat amount of said
living body based on said skinfold thickness ob-
tained in said first step and said circumference of
waist obtained in said second step.

[0032] A 16th invention of the present invention (cor-
responding to Claim 16) is a living body information ac-
quiring method comprising:

a first step of measuring a skinfold thickness at a
waist position of a living body;

a second step of measuring a circumference of
waist of said living body; and

a third step of specifying an obesity type of said liv-
ing body based on said skinfold thickness obtained
in said first step and said circumference of waist ob-
tained in said second step.

[0033] A 17th invention of the present invention (cor-
responding to Claim 17) is a living body information ac-
quiring method comprising:

a first step of measuring a body weight of a living
body;
a second step of measuring a distance between an
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umbilicus height of the living body and a height of
body weight measuring means when said living
body gets on said weight measuring means;

a third step of estimating a body height of said living
body based on said distance obtained in the second
step;

a fourth step of measuring an electric resistance
value of said living body; and

a fifth step of calculating a body fat percentage of
said living body, based on said body weight ob-
tained in said first step, said body height obtained
in said third step, and said electric resistance value
obtained in said fourth step.

[0034] A 18th invention of the present invention (cor-
responding to Claim 18) is a living body information ac-
quiring method comprising:

a first step of measuring an electric resistance value
of a pathway crossing an interior of a living body;
a second step of calculating a total fat amount at
said pathway crossing an interior of said living body
based on said electric resistance value obtained in
the first step;

a third step of measuring a skinfold thickness of said
living body; and

a fourth step of calculating an offal fat amount of
said living body at said pathway, based on said total
fat amount obtained in said second step and said
skinfold thickness obtained in said third step.

Brief Description of the Drawings
[0035]

Figure 1 is a sectional view showing a body fat
measuring apparatus according to an embodiment
of the present invention;

Figure 2 is a front view showing a body fat measur-
ing apparatus according to another embodiment of
the present invention;

Figure 3 is a sectional view showing a grip part of a
body fat measuring apparatus;

Figure 4 is a sectional view showing a grip part of a
body fat measuring apparatus according to yet an-
other embodiment of the present invention; and
Figure 5 is a sectional view showing a body fat
measuring apparatus according to yet another em-
bodiment of the present invention.

(Description of Reference Numerals)

[0036]

1 light source

2 photodetector
3,13,22,32 protruding part
4 holding means
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5 waist measuring means
6 securing part

7, 12, 20 grip part

8 adhering means

9 living body

10 umbilical region

11 bath scale

14 distance measuring means

21, 33, 37 electrodes

23, 34 skinfold thickness measuring means
31 holding part

35 coupling part

36 supporting part

Best Mode for Carrying out the Invention

[0037] Embodiments of the present invention will now
be described below with reference to Figures 1 to 5.

(Embodiment 1)

[0038] Figure 1 is a sectional view showing a body fat
measuring apparatus according to Embodiment 1 of the
present invention.

[0039] Holding means 4 is provided with a protruding
part 3 as relative position fixing means of fixing relative
distances of a light source 1 and a photodetector 2 to a
living body 9 substantially constant, the light source 1
and the photodetector 2 which constitute skinfold thick-
ness measuring means (an example of living body in-
formation acquiring means), adhering means 8 as a sec-
ond protruding part, and a grip part 7.

[0040] Inthis embodiment, any substances which can
emit light passing through the living body may be used
as the light source 1, and for example, such substances
include an infrared LED having a wavelength of 950 nm,
a visible laser having a wavelength of 650 nm, a halogen
lamp, a xenon lamp or the like. Among others, the infra-
red LED having a wavelength of 950 nm or the visible
laser having a wavelength of 650 nm is preferred as the
light source 1 because of its small size. Further, any de-
vices which can detect the above described light may
be used as the photodetector 2, and for example, such
devices include a Si-phototransistor, a Si-photodiode,
an image sensor, a photo-IC or the like.

[0041] The skinfold thickness at an abdominal region
is measured by grasping the grip part 7, placing the pro-
truding part 3 onto an umbilical region 10 of the living
body 9, irradiating the living body 9 with the light from
the light source 1, and detecting the diffusely reflected
light from the living body 9. Placing the protruding part
3 onto the umbilical region 10 allows for fixing a relative
position of skinfold thickness measuring means to the
living body 9, so that the skinfold thickness at a specific
position within the abdominal region can be easily
measured with high precision.

[0042] The adhering means 8 is for improving the ad-
hesion between the living body 9 and the holding means
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4 and allows for easily securing the holding means 4
onto the living body 9 as well as preventing the photo-
detector 2 from being subjected to undesired incoming
light from a slit between the living body 9 and the holding
means 4. Preferably, a shape of a contacting part be-
tween the adhering means 8 and the living body 9 is
made to have an oblique section as shown in Figure 1.
[0043] In addition, it is preferable to provide angle ad-
justing means which can change a contact angle be-
tween the living body 9 and the adhering means 8 be-
cause curvatures of the abdominal regions vary among
individuals.

[0044] Further, the holding means 4 is provided with
waist measuring means 5. The waist measuring means
5isin a shape like a string or a belt, and one end thereof
is connected to the holding means 4. A circumference
of waist can be easily measured by wrapping the waist
measuring means 5 around the abdominal region of the
living body 9, and then securing the securing means 6
provided at the other end of the waist measuring means
5 to the holding means 4.

[0045] The visceral fat obesity has been known for its
tendency to easily result in life-style related diseases
compared with the subcutaneous fat obesity, and the
determination of whether the obesity is an offal fat type
or a subcutaneous fat type has been made by the cir-
cumference of a waist conventionally, and for example,
a type with a circumference of a waist being 85 cm or
more has been regarded as the visceral fat obesity.
However, the circumference of waist is also affected by
the skinfold thickness, so that it is preferable to eliminate
the influence of the skinfold thickness in order to accu-
rately make the determination of whether the obesity is
an offal fat type or a subcutaneous fat type.

[0046] According to a body fat measuring apparatus
of this embodiment, a circumference of waist and a skin-
fold thickness can be simultaneously measured, so that
it becomes possible to accurately calculate a circumfer-
ence of visceral region at the waist by eliminating an in-
fluence of the skinfold thickness from the measured cir-
cumference of waist. Therefore, a determination wheth-
er an obesity is of an offal fat type or a subcutaneous
fat type can be made with reliability.

[0047] In addition, a living body information acquiring
apparatus, which comprises obesity type specifying
means of specifying an obesity type of a living body
based on a circumference of waist being measured by
waist measuring means 5 and a skinfold thickness being
measured by the above described skinfold measuring
means, also belongs to the present invention. For ex-
ample, the obesity type specifying means can specify
the obesity type by storing a table or calculating formu-
lae therein for specifying the obesity type from the cir-
cumference of waist and the skinfold thickness and by
utilizing the table and the calculating formulae stored.
[0048] In Embodiment 1, a body fat measuring appa-
ratus was used as an example of a living body informa-
tion acquiring apparatus.
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(Embodiment 2)

[0049] Figure 2 is a front view showing a body fat
measuring apparatus according to Embodiment 2 of the
presentinvention, and Figure 3 is a sectional view show-
ing a grip part of the body fat measuring apparatus.
[0050] A grip part 12 as holding means is provided
with a protruding part 13 as relative position fixing
means. Distance measuring means 14 which measures
a distance between a bath scale 11 as body weight
measuring means and the grip part 12 is provided be-
tween the bath scale 11 and the grip part 12. The body
weight and an umbilicus height can be accurately meas-
ured by allowing a living body 9 to get on the bath scale
11, to hold up the grip part 12 and to fix the height of the
grip part 12 by contacting the protruding part 13 with the
umbilical region 10.

[0051] The umbilicus height correlates with the body
height, so that the degree of obesity can be estimated
with the use of the body weight and the umbilicus height.
[0052] The body fat measuring apparatus according
to this embodiment eliminates the need for providing a
large-scale height meter, so that the miniaturization of
the apparatus can be achieved.

[0053] In addition, it is preferable to provide elec-
trodes as electric resistance measuring means for the
grip part 12 in order to add a function of measuring an
electric resistance value between both hands or be-
tween both wrists because a body fat percentage can
be calculated by the use of the body weight, the umbili-
cus height, and the electric resistance value. The meas-
urement of the electric resistance value may be per-
formed between both legs or between a hand and a leg.
[0054] Further, itis preferable that the distance meas-
uring means 14 is provided with communication means
of communicating the information by radio waves, wires
or optical communication for example, so that the trans-
mission/reception of the information can be achieved
between the bath scale 11 and the grip part 12 each oth-
er. This provision enables automatic calculation of the
body fat percentage by the use of the body weight, the
umbilicus height and the electric resistance value, so
that the accurate living body information can be easily
acquired.

[0055] A living body information apparatus, which
comprises body height estimating means of estimating
a body height of a living body 9 based on an umbilicus
height of the living body 9 when the living body 9 gets
on a bath scale 11, and body fat percentage calculating
means of calculating a body fat percentage of the living
body 9 based on a body weight, an electric resistance
value and the estimated body height, also belongs to
the present invention. For example, the body fat per-
centage calculating means allows for calculating the
body fat percentage by storing a table or calculating for-
mulae therein for calculating the body fat percentage
from the body height, the body weight and the electric
resistance value and by utilizing the table and the cal-
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culating formulae stored.

[0056] In Embodiment 2, a body fat measuring appa-
ratus was used as an example of the living body infor-
mation acquiring apparatus.

(Embodiment 3)

[0057] Figure 4 is a sectional view showing a grip part
of a body fat measuring apparatus according to Embod-
iment 3 of the present invention.

[0058] A grip part 20 which is holding means is pro-
vided with a protruding part 22 as relative position fixing
means, skinfold thickness measuring means 23 com-
posed of a light source and a photodetector as in the
case of Embodiment 1, and electrodes 21 as electric re-
sistance measuring means. The body fat measuring ap-
paratus according to this embodiment comprises a bath
scale (not shown) as in the case of Embodiment 2.
[0059] As is the case with Embodiment 1, placing the
protruding part 22 onto the umbilical region 10 allows
for a position of the skinfold thickness measuring means
23 to be fixed, so that the skinfold thickness at a specific
position of the abdominal region can be measured with
ease and high precision.

[0060] The skinfold thickness of the abdominal region
has been known for its high correlation with the body fat
percentage, so that the body fat percentage can be
measured with high precision by calculating the body fat
percentage from the body weight and the skinfold thick-
ness with the use of the apparatus for measuring the
body fat according to this embodiment.

[0061] In addition, the body fat percentage can be
measured with higher precision by the use of the electric
resistance value between both hands measured by the
electrodes 21, the body weight, and the skinfold thick-
ness.

[0062] In this case, it is preferable to provide a func-
tion of transmitting/receiving the information between
the skinfold thickness measuring means 23 and the bath
scale each other.

[0063] In Embodiment 3, a body fat measuring appa-
ratus was used as an example of the living body infor-
mation acquiring apparatus.

(Embodiment 4)

[0064] Figure 5 is a sectional view showing a body fat
measuring apparatus according to Embodiment 4 of the
present invention.

[0065] Aprotruding part 32 as relative position fixing-
means, electrodes 33 as electric resistance measuring
means, and skinfold thickness measuring means 34
composed of a light source and a photodetector as in
the case of Embodiment 1 are provided on a holding
part 31 which is regarded as holding means. A support-
ing part 36 is provided with electrodes 37 regarded as
the electric resistance measuring means, and the sup-
porting part 36 and the holding part 31 are connected
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with a coupling part 35.

[0066] In this embodiment, the setting position and
the number of the skinfold thickness measuring means
34 as well as the setting positions and the numbers of
the electrodes 33 and the electrodes 37 are not limited
to the above described values, thus the electrodes 37
may be positioned to come into contact with a back of
the living body 9.

[0067] Next, a method for calculating an offal fat
amount using the body fat measuring apparatus accord-
ing to this embodiment will be briefly described.

[0068] The protruding part 32 is placed on the umbil-
ical region 10 such that the electrodes 33 and the elec-
trodes 37 come into contact with the abdominal region
of the living body 9. The skinfold thickness of the ab-
dominal region is calculated by the skinfold thickness
measuring means 34 provided on the holding part 31,
and then the electric resistance value of the abdominal
region is determined by the use of the electrodes 33 and
the electrodes 37. The electric resistance value tend to
become larger as the fat thickness increases because
electricity is less apt to flow through the fat when the fat
thickness becomes larger, so that a sum of the subcu-
taneous fat amount and the offal fat amount in the vicin-
ity of the abdominal region can be determined by meas-
uring the electric resistance value between the elec-
trode 33 and the electrode 37.

[0069] In this case, the sum of the subcutaneous fat
amount and the offal fat amount of each person is de-
termined by the use of an X-ray CT or an MRI for exam-
ple, and then correspondences (Correlation 1) between
the electric resistance value and the sum of the subcu-
taneous fat amount and the offal fat amount are made
in advance. Further, a subcutaneous fat amount of each
person is also determined using the X-ray CT or the MRI
for example, and correspondences (Correlation 2) be-
tween the subcutaneous fat amount and the skinfold
thickness calculated by the skinfold thickness measur-
ing means 34 are made in advance .

[0070] Then, the sum of the subcutaneous fat amount
and the offal fat amount in the vicinity of the abdominal
region of the living body 9 is calculated from the electric
resistance value actually measured and Correlation 1,
while the subcutaneous fat amount in the vicinity of the
abdominal region of the living body 9 is calculated from
the skinfold thickness measuring means 34 and Corre-
lation 2.

[0071] Next, the offal fat amount of the living body 9
can be calculated by subtracting the subcutaneous fat
amount calculated using Correlation 2 from the sum of
the subcutaneous fat amount and the offal fat amount
calculated with the use of the above described Correla-
tion 1.

[0072] In this way, as in the case of Embodiment 1,
placement of the protruding part 32 onto the umbilical
region 10 makes it possible to fix the relative position of
the skinfold thickness measuring means 34 to the living
body 9 substantially constant as well as to fix the posi-
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tion of the electrodes 33, and also make it possible to
fix the position of the electrodes 37 by the supporting
part 36, so that the skinfold thickness and the electric
resistance value at a specific position of the abdominal
region can be measured with ease and high precision
by the use of a simple configuration.

[0073] A living body information acquiring apparatus,
which comprises total fat amount calculating means of
calculating a total fat amount along a pathway crossing
an interior of the living body 9 based on the measured
electric resistance value and offal fat amount calculating
means of calculating the offal fat amount along the
above described pathway based on the skinfold thick-
ness measured by the skinfold thickness measuring
means 34 and the total fat amount calculated by the total
fat amount calculating means, also belongs to the
presentinvention. For example, the total fat amount cal-
culating means can calculate the total fat amount by
storing the above described correlations and utilizing
the correlations.

[0074] In addition, the subcutaneous fat amount and
the skinfold thickness have a predetermined relation-
ship between them, while the offal fat amount and the
offal fat thickness also have a predetermined relation-
ship between them.

[0075] Further, in Embodiment 4, a body fat measur-
ing apparatus was used as an example of the living body
information acquiring apparatus.

[0076] The above described embodiments have
shown skinfold thickness measuring means which opti-
cally measures the skinfold thickness , but do not intend
to limit the present invention, thus the skinfold thickness
may be measured by the use of an ultrasonic system.
However, measurement of the skinfold thickness using
an optical system is preferable because there is no need
to interpose water or a jelly-like solvent between a living
body and a skinfold thickness measuring means.
[0077] In addition, the holding means may be provid-
ed with means of securing fingers or wrists to acquire
the living body information such as blood pressures,
pulse values, concentrations of oxygen saturation, he-
moglobin concentrations, blood glucose levels, and
temperatures.

[0078] Itis also preferable to provide a display for the
holding means in order to display calculation results
concerning the living body information, because the liv-
ing body 9 can easily look at the measurement results .
[0079] The above described embodiments have
shown the measurement of the skinfold thickness at the
abdominal region, but do not intend to limit the present
invention, thus the above described measurement may
be utilized for measuring the skinfold thickness of a bra-
chial region, a femoral region, a scapular region or the
like.

[0080] Further, it is preferable to provide transferring
means for the weight measuring means or holding
means of the above described body fat measuring ap-
paratus in order to connect with medical institutions and
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service facilities etc. through telephone lines or commu-
nication lines. This is extremely useful when continuous-
ly performing the day-to-day health care.

[0081] According to the above described embodi-
ments, living body information such as a degree of obes-
ity, a body fat percentage, a skinfold thickness, and offal
fat can be measured with ease and high precision by
the use of a very compact configuration. Further, topical
living body information concerning an abdominal region,
a brachial region, a femoral region, a scapular region or
the like can be obtained as well.

Industrial Applicability

[0082] As is clear from the above description, the
present invention can provide a living body information
acquiring apparatus of acquiring the living body infor-
mation of the living body, in which a distance between
a living body and living body information acquiring
means is fixed substantially constant.

[0083] Further, the presentinvention can provide a liv-
ing body information acquiring method for calculating an
offal fat amount of a living body.

[0084] Further, the presentinvention can provide a liv-
ing body information acquiring apparatus for calculating
an offal fat amount of a living body.

[0085] Still further, the present invention can provide
a living body information acquiring apparatus and a liv-
ing body information acquiring method which specify the
type of obesity of a living body.

[0086] Still further, the present invention can provide
a living body information acquiring apparatus for meas-
uring an umbilicus height of a living body.

[0087] In addition, the present invention can provide
a living body information acquiring method and a living
body information acquiring apparatus which calculate a
body fat percentage of the living body by measuring an
umbilicus height of a living body and utilizing the umbili-
cus height.

Claims

1. Aliving body information acquiring apparatus com-
prising living body information acquiring means of
acquiring living body information of a living body,
relative position fixing means of fixing a relative po-
sition of said living body information acquiring
means to said living body substantially constant,
and holding means of holding said living body infor-
mation acquiring means and said relative position
fixing means.

2. The living body information acquiring apparatus ac-
cording to claim 1 comprising waist measuring
means of measuring a circumference of waist of
said living body, wherein said living body informa-
tion is a skinfold thickness at a waist position of said
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living body, and said relative position fixing means
is means of fixing a distance between an umbilicus
of said living body and said living body information
acquiring means substantially constant.

3. Theliving body information acquiring apparatus ac-
cording to claim 1 or 2 wherein said relative position
fixing means has a protruding part.

4. The living body information acquiring apparatus ac-
cording to any of claims 1 to 3 wherein said living
body information acquiring means has a light
source for measuring a skinfold thickness of a living
body and a photodetector for detecting light which
is outgoing from the light source and is diffusely
scattered through an interior of said living body.

5. Theliving body information acquiring apparatus ac-
cording to claim 4, wherein:

said relative position fixing means has a first
protruding part while said holding means has a
second protruding part;

a body of said holding means, said first protrud-
ing part, and said second protruding part form
a space; and

said living body information acquiring means is
secured to the body of said holding means with-
in said space.

6. A living body information acquiring apparatus com-
prising:

waist measuring means of measuring a circum-
ference of waist of a living body;

skinfold thickness information capturing means
of capturing information of a skinfold thickness
at a waist position of said living body; and
obesity type specifying means in which an
obesity type of the living body whose circum-
ference of waist is measured by said waist
measuring means is specified based on said
circumference of waist measured by said waist
measuring means and information about said
skinfold thickness captured by said skinfold
thickness information capturing means.

7. Aliving body information acquiring apparatus com-
prising body weight measuring means of measuring
a body weight of a living body and distance meas-
uring means of measuring a distance between an
umbilicus height of the living body and a height of
said body weight measuring means when the living
body gets on said body weight measuring means.

8. The living body information acquiring apparatus ac-
cording to claim 7 comprising electric resistance
measuring means which is held by both hands of
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the living body getting on said body weight meas-
uring means and which measures an electric resist-
ance value of the living body.

The living body information acquiring apparatus ac-
cording to claim 8 comprising:

body height estimating means of estimating a
body height of a living body getting on said body
weight measuring means, based on the dis-
tance between an umbilicus height of the living
body and a height of said body weight measur-
ing means when the living body gets on said
body weight measuring means; and

body fat percentage calculating means of cal-
culating a body fat percentage of said living
body, based on said body weight measured by
said body weight measuring means, said body
height estimated by said body height estimating
means, and said electric resistance value
measured by said electric resistance measur-
ing means.

The living body information acquiring apparatus ac-
cording to any of claims 7 to 9 comprising skinfold
thickness measuring means composed of a light
source for measuring a skinfold thickness of a living
body and a photodetector for detecting light which
is outgoing from the light source and is diffusely
scattered through an interior of said living body.

The living body information acquiring apparatus ac-
cording to claim 10 comprising:

relative position fixing means of fixing a relative
position of said skinfold thickness measuring
means to said living body substantially con-
stant; and

holding means of holding a portion of said dis-
tance measuring means, said electric resist-
ance measuring means, said skinfold thickness
measuring means, and said relative position
fixing means.

A living body information acquiring apparatus com-
prising electric resistance measuring means of
measuring an electric resistance value of a pathway
crossing an interior of an living body and skinfold
thickness measuring means of measuring a skinfold
thickness of said living body.

The living body information acquiring apparatus ac-
cording to claim 12 comprising:

total fat amount calculating means of calculat-
ing a total fat amount at said pathway crossing
an interior of said living body, based on said
electric resistance value measured by said
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electric resistance measuring means; and
offal fat amount calculating means of calculat-
ing an offal fat amount of said living body at said
pathway, based on said skinfold thickness
measured by said skinfold thickness measuring
means and said total fat amount calculated by
said total fat amount calculating means.

. The living body information acquiring apparatus ac-
cording to claim 13 wherein said offal fat amount
calculating means calculates said offal fat amount
by eliminating an influence of a subcutaneous fat
amount which is estimated from said skinfold thick-
ness measured by said skinfold thickness measur-
ing means from said total fat amount which is cal-
culated by said total fat amount calculating means.

A living body information acquiring method com-
prising:

a first step of measuring a skinfold thickness at
a waist position of a living body;

a second step of measuring a circumference of
waist of said living body; and

a third step of calculating an offal fat amount of
said living body based on said skinfold thick-
ness obtained . in said first step and said cir-
cumference of waist obtained in said second
step.

. A living body information acquiring method com-
prising:

a first step of measuring a skinfold thickness at
a waist position of a living body;

a second step of measuring a circumference of
waist of said living body; and

a third step of specifying an obesity type of said
living body based on said skinfold thickness ob-
tained in said first step and said circumference
of waist obtained in said second step.

. A living body information acquiring method com-
prising:

a first step of measuring a body weight of a liv-
ing body;

a second step of measuring a distance between
an umbilicus height of the living body and a
height of body weight measuring means when
said living body gets on said weight measuring
means;

a third step of estimating a body height of said
living body based on said distance obtained in
the second step;

a fourth step of measuring an electric resist-
ance value of said living body; and

a fifth step of calculating a body fat percentage
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of said living body, based on said body weight
obtained in said first step, said body height ob-
tained in said third step, and said electric resist-
ance value obtained in said fourth step.

18. A living body information acquiring method com-
prising:

a first step of measuring an electric resistance
value of a pathway crossing an interior of a liv- 10
ing body;

a second step of calculating a total fat amount

at said pathway crossing an interior of said liv-

ing body based on said electric resistance val-

ue obtained in the first step; 15
a third step of measuring a skinfold thickness

of said living body; and

a fourth step of calculating an offal fat amount

of said living body at said pathway, based on
said total fat amount obtained in said second 20
step and said skinfold thickness obtained in
said third step.
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